Abstract-The Community Reintegration of Servicemembers (CRIS) is a new measure of community reintegration. The purpose of this study was to test the CRIS with seriously injured combat veterans. Subjects were 68 patients at the Center for the Intrepid. Each patient completed three CRIS subscales, the 36-Item Short Form Health Survey for Veterans (SF-36V), the Quality of Life Scale (QOLS), and two Craig Handicap Assessment and Reporting Technique subscales at visit 1 and the 3-month follow-up. Of the patients, 11 also completed the measures within 2 weeks of visit 1. We abstracted diagnoses and activities of daily living from the medical record. We evaluated test-retest reliability using intraclass correlation coefficients (ICCs). We evaluated concurrent validity with Pearson product moment correlations. We used multivariate analyses of variance to compare scores for subjects with and without posttraumatic stress disorder (PTSD), traumatic brain injury (TBI), and depression. Responsiveness analyses evaluated floor and ceiling effects, percent achieving minimal detectable change (MDC), effect size (ES), and the standardized response mean (SRM). CRIS subscale ICCs were 0.90 to 0.91. All subscales were moderately or strongly correlated with QOLS and SF-36V subscales. CRIS subscale scores were lower in PTSD and TBI groups (p < 0.05). CRIS Extent of Participation and Satisfaction with Participation subscales were lower for subjects with depression (p < 0.05). Of the sample, 17.4% to 23.2% had change greater than MDC. The ES ranged from 0.227 to 0.273 (SRM = 0.277-0.370), showing a small effect between visit 1 and the 3-month follow-up. Results suggest that the CRIS is a psychometrically sound choice for community reintegration measurement in severely wounded servicemembers.
INTRODUCTION
Evidence to date suggests that demobilization and return home after combat can be challenging for military servicemembers. Numerous reintegration problems have been reported among veterans from the gulf war and more recent conflicts in Iraq and Afghanistan, including marital difficulties, financial difficulties, problems with alcohol or substance abuse, medical problems, behavioral problems such as depression or anxiety [1] , homelessness [2] , and motor vehicle accidents [3] . Readjustment to community living is likely to be especially challenging for servicemembers who are injured, as readjustment may be complicated by the co-occurrence of physical injuries and postwar adjustment difficulties such as posttraumatic stress disorder (PTSD), depression, substance abuse, and severe mental illness [1, 4] .
Although the survival rate for servicemembers injured in recent conflicts is far greater than that of previous conflicts, the improved survivability is associated with an increased rate of servicemembers with severe injuries that include head injuries, burns, and extensive injuries to the limbs. Improvised explosive devices (IEDs) are the cause of a majority of these injuries [5] . As of May 2010, over 31,800 U.S. servicemembers have been wounded in Operation Iraqi Freedom (OIF) and Operation Enduring Freedom (OEF) [6] . Injuries caused by IEDs are associated with the unusually high prevalence of traumatic brain injury (TBI) [7] and PTSD among the injured [8] [9] , conditions that are likely to present substantial challenges in reintegrating into community roles. Data suggests that OIF/OEF service will negatively affect a far greater number of persons beyond those counted in the combat casualty statistics, with upwards of 790,000 veterans expected to seek disability benefits for service-related health problems [10] . Society's understanding of the effects of poor postdeployment reintegration stems largely from the experience of Vietnam war veterans, a disproportionate number of whom suffer from chronic PTSD and pervasive difficulties in their everyday lives, including marital and work difficulties, poor parenting skills, violent behavior, alcohol and drug abuse, involvement with the criminal justice system, suicide attempts, and homelessness [11] [12] [13] [14] [15] [16] . More than one-third of homeless men in the United States are veterans [17] , with an estimated 250,000 veterans homeless on a given night and more than 500,000 homeless over the course of a year [16] . Given what is known about the experiences of veterans from previous wars, it is imperative that we find ways to assess the community reintegration of today's combat veterans and that we intervene early to prevent long-term consequences for returning servicemembers, their families, and society.
To date, no systematic efforts have estimated the scope of these problems. At present, neither Department of Veterans Affairs (VA) nor Department of Defense electronic medical records contain standardized data elements related to community reintegration. Enhanced clinical information systems are a key component of improving care delivery for patients with chronic and complex conditions. Routine assessment of community reintegration would enhance patient assessment and referral targeting to mental health, social services, and benefit programs as well as drive interventions that address underlying factors related to poor community reintegration [18] .
The Community Reintegration of Servicemembers (CRIS) is a new measure of community reintegration developed to be a veteran-specific outcome measure. Initial content of the CRIS was identified through formative research on OIF/OEF veterans, caregivers, and clinical experts and a comprehensive review of concepts and content of existing measures [18] . CRIS development was based on the conceptual framework of the World Health Organization's International Classification of Function (ICF). Its three subscales measure nine domains of participation and three dimensions: objective and subjective aspects of participation as well as satisfaction with participation.
After initial development, cognitive-based testing, and refinement of the instrument, pilot studies with 126 veterans seeking care at the Providence VA Medical Center (Providence, Rhode Island) were conducted to examine unidimensionality, internal consistency, reliability, and construct validity of the CRIS subscales. The three CRIS subscales demonstrated strong reliability, conceptual integrity, and construct validity in convenience samples of veterans from the Providence VA Medical Center [18] . Our earlier preliminary analysis showed that the subscales were unidimensional and Rasch models predicted the majority of variance in the data for each subscale (Extent of Participation = 0.53, Perceived Limitations = 85.2, Satisfaction with Participation = 73.3) [18] . A subset of items was selected from the larger CRIS item sets to form the CRIS Fixed Form Scales (henceforth called the CRIS). Alphas for the scales were Extent of Participation = 0.91, Perceived Limitations = 0.93, and Satisfaction with Participation = 0.97. Tests revealed that these subscales predicted between 0.97 and 0.98 of the variance of the larger item sets. These findings suggested that the CRIS possessed the psychometric properties that would enable it to be used as a standardized assessment measure for the monitoring of community reintegration outcomes of injured servicemembers from recent conflicts and that it may have usefulness in monitoring outcomes at the individual patient level as a means of evaluating outcomes of therapeutic services.
Outcome measures used at the individual patient level must meet several essential psychometric standards. First, they must be highly reproducible and have a small standard error of measurement; in other words, they must have excellent test-retest reliability. Second, outcome measures must be valid indicators of the constructs they are hypothesized to represent. Third, they must show sensitivity to clinical change and have adequate scale range so that they can be used to detect changes in scores when they occur; in other words, they must exhibit minimal floor and ceiling effects. Fourth, outcome measures used to assess changes resulting from therapeutic interventions must also be responsive to change; in other words, they must be able to detect change when it happens.
Because psychometric properties like reliability and validity are application-and population-specific, rather than inherent attributes of a measure [19] , additional studies are needed to examine psychometric properties of the CRIS in a younger injured combat veteran sample. Prior to the current study, the psychometric properties of the CRIS had not been examined in younger samples or those with more severe injuries. The majority of subjects in our initial pilot studies were 35 years old, and few, if any, had sustained severe combat-related injuries. Thus, the purpose of this study was to conduct psychometric testing of the CRIS using a sample of injured combat veterans (severely injured servicemembers) who are undergoing rehabilitation at the Center for the Intrepid (CFI) at Fort Sam Houston, San Antonio, Texas.
METHODS

Setting
We conducted this research study at the CFI, a service under the Department of Orthopedics and Rehabilitation at Brooke Army Medical Center (BAMC), San Antonio, Texas. The CFI provides interdisciplinary rehabilitation for servicemembers with a wide range of polytraumatic injuries ranging from upper-and lower-limb amputation to limb reconstruction, burns, TBI, and mental health issues [20] . The resources and services provided by the CFI have been previously described by Yancosek et al. [20] . The CFI is staffed by uniformed medical providers from the U.S. Army, Department of Army civilians, employees of the Veterans Health Administration and Veterans Benefits Administration, and contract providers. The clinical team includes physicians, occupational therapists, physical therapists, prosthetists, behavioral medicine providers, social workers, case managers, a recreation therapist, and vocational rehabilitation personnel. The rehabilitation team coordinates care to maximize the injured servicemember's return to duty and to community living.
Patients come to the CFI for rehabilitation after upper-and/or lower-limb amputation and severe limb trauma as well as serious burns. Other individuals who need specific training in one of the above areas can be referred for specialty training on an individual basis. The proximity of the CFI to BAMC allows individuals who have sustained an amputation or other injury to start their care at the CFI as soon as it is appropriate while they are still inpatients at BAMC. Once patients are discharged from BAMC, they continue their rehabilitative care at the CFI on an outpatient basis. Individuals with burns are referred to the CFI after they are able to tolerate advanced activities of daily living (ADLs) training.
Sample
We used a convenience sample of servicemembers who were patients at the CFI. All patients treated at the CFI who were able to provide informed consent were eligible to participate.
Data Collection
We administered study questionnaires to all subjects on two occasions: visit 1 and at least 3 months after visit 1. We chose a follow-up time period of at least 3 months because we were uncertain how long a time period would be necessary to realize improvement in community reintegration during treatment at the CFI. A trained research assistant who read each question aloud and recorded the subjects' responses administered all measures. We included 11 of these subjects in the pilot reliability portion of this study and administered the CRIS to them on an additional occasion within 2 weeks of visit 1. We collected demographic and diagnostic data at visit 1 by interview and from abstraction from the medical record.
Outcome Measures
At visit 1 and the 3-month follow-up, we administered the three CRIS subscales (Extent of Participation, Perceived Limitations, and Satisfaction with Participation) and four other measures of social-role function to all subjects: the 36-Item Short Form Health Survey for Veterans (SF-36V) Role Function subscales [21] and the Craig Handicap Assessment and Reporting Technique (CHART) Social Integration and Occupational Functioning subscales.
Community Reintegration of Servicemembers Subscales
The CRIS used in this study was comprised of three separate subscales (Appendix, available online only). Questions on these subscales pertain to each of the nine domains of activities and participation as defined by the ICF [18] , with specific content areas identified. In summary, CRIS items relate to acquiring complex skills; focusing attention; solving problems; reading; undertaking multiple tasks; carrying out a daily routine; handling stress; communicating and conversing; moving around in different locations; driving and using transportation; initiating self-care activities and health maintenance; preparing meals; doing housework and caring for household objects and children; maintaining basic and complex interpersonal relationships, relationships with family members, and intimate relationships; acquiring, keeping, and terminating a job; making complex economic transactions; maintaining economic self-sufficiency; undertaking recreation and leisure; socializing; and maintaining citizenship and a political life.
The Extent of Participation subscale is a 50-item scale that asks how often an individual experiences or participates in specific activities. Items use 7-point scales that indicate number of times per week or other frequency of occurrence (not at all, very often, etc.). The 54-item Perceived Limitations subscale uses two different 7-point response scales; the first indicates the magnitude of perceived limitations and the second asks the respondent to agree or disagree with specific statements about the amount of limitation that they have. The 47-item Satisfaction with Participation subscale asks about satisfaction with different aspects of participation and uses a 7-point response scale that ranges from "terrible" to "very happy."
Craig Handicap Assessment and Reporting Technique
The CHART Social Integration subscale consists of six questions about extent of participation in and maintenance of customary social relationships [22] . The CHART Occupational Functioning subscale consists of seven questions about extent of participation in occupational activities customary to a person's sex, age, and culture [22] .
36-Item Short Form Health Survey for Veterans
We used four subscales of the SF-36V [23] . The Role Physical subscale uses 4-items that measure difficulty with role function in work or ADLs attributable to physical health problems [18, 24] . The 3-item Role Emotional subscale measures difficulty with role function in work or ADLs attributable to mental health problems. The 2-item Social Functioning subscale measures interference with social activities related to physical and emotional problems [18, 24] . The 10-Item Physical Functioning subscale (PF-10) measures difficulty with performance of physical activities [18, 24] .
Quality of Life Scale
The Quality of Life Scale (QOLS) consists of 16 questions that assess satisfaction with independent living and self-care activities [23] .
Activities of Daily Living
We abstracted data on difficulty performing ADLs (walking, bathing, dressing, eating, transferring, and toileting) from therapy notes in the medical records. Therapists observe ADL performance and note whether or not the patient has difficulty with each particular activity. We included a count of the number of ADLs that the therapist observed that the patient had difficulty performing. We used ADL difficulty count as a measure of discriminant validity.
Statistical Analyses
We generated descriptive statistics for those subjects who completed both visit 1 and the 3-month follow-up and those subjects lost to follow-up and reported them in the appropriate metric for continuous and categorical variables.
Reliability Analysis
We included 11 subjects in the pilot reliability portion of this study (reliability group). We needed this pilot data because the CRIS has not previously been administered in a severely injured population and analyses are needed to ensure that all scales are reliable in this sample. We administered the CRIS on three occasions to subjects in the reliability portion of the study: visit 1, within 2 weeks of visit 1, and at the 3-month follow-up.
We used test-retest data (on visit 1 and the 2-week follow-up) from the reliability group to examine test-retest reliability using the Shrout and Fleiss (type 2,1) intraclass correlation coefficient (ICC), which is generally denoted by ICC (2,1) [18, 25] . ICC (2,1) is a two-way mixed effects, single-measure reliability, where the target is a random effect, the number of measurements on each target is a fixed effect, and the unit of analysis is the individual measurement instead of the mean of measurements [18] .
We used the coefficients from the ICC to calculate the minimal detectable change (MDC) at 90 and 95 percent confidence levels using the following formula: MDC 95% = [z score for 95% confidence level)] × [SD at visit 1] × [square root of (2 [1 -[r (i.e., ICC)], where SD = standard deviation, r = correlation, and z = a measure of distance in SDs of a sample of the mean. MDC is a statistical measure of meaningful change, defined as the minimum amount of change that exceeds measurement error. The resulting MDC 95% value, for example, is a change score (MDC) in the units of the scale that only 5 percent of stable patients are expected to exceed (either positively or negatively). A score larger than the MDC indicates that a true change has occurred, because there is a less than 10 percent chance that the patient is from a distribution of stable patients.
Concurrent and Discriminant Validity
We evaluated concurrent validity of the CRIS by exploring the Pearson product moment correlations of the CRIS with existing measures that assess specific community reintegration dimensions. We evaluated discriminant validity of the CRIS by exploring correlations of the CRIS with measures assessing differing constructs, including the SF-36V (PF-10) and the count of ADL difficulties. We used Cohen's values of correlation to interpret the strength of correlation coefficients as weak (<0.3), moderate (0.3-0.5), and strong (>0.5) [26] .
Known-Group Validity
We examined differences in scale scores for several subgroups of patients that we expected to have differing scores: those with PTSD compared with those without, those with a diagnosis of depression and those without, those undergoing treatment for TBI and those both not undergoing TBI treatment and those without TBI. Prior research has reported that these conditions negatively affect interpersonal relationships, concentration, and social function [27] [28] [29] [30] [31] [32] [33] . Because the CRIS assesses these domains, we expected to see lower CRIS scores for those with PTSD, with depression, and undergoing treatment for TBI. We performed separate multivariate analyses of variance (MANOVAs) for each of the conditions using the three separate dependent variables of the CRIS subscales and examined Wilks Lamda multivariate test of overall differences among subjects and univariate betweensubjects statistics.
Responsiveness
We examined responsiveness of the CRIS several ways. First, we assessed the extent of floor and ceiling effects by examining the distribution of scores for each CRIS subscale, observing the shape and presence of score clustering. We calculated the percentage of the sample achieving scores that range within the MDC of the lowest (floor effect) and highest (ceiling effect) score for each subscale. We considered floor and ceiling effects lower than 15 percent acceptable [19] . Next, we calculated the percentage of subjects who had change scores greater than the MDC.
We examined differences between visit 1 and the 3-month follow-up scores by conducting separate paired t-tests for each of the CRIS scores. We used Bonferroni post hoc analyses to account for multiple t-tests. Lastly, we calculated effect sizes (ESs) and standardized response means (SRMs) for each of the three outcomes measurements [34] . Both of these change coefficients provide a standardized measurement of change and aid interpretation [35] . While ES may be more commonly used, its estimate may be affected by the number of subjects in the sample. We decided to examine both ES and SRM because SRM is not influenced by sample size, and thus may be preferred [34] . We obtained ES by dividing the average change between initial and follow-up measurements by the SD of the initial measurement instrument. The following interpretations are commonly used for ES: small (0.2-0.4), moderate (0.5-0.7), and large (0.8) [35] . We calculated SRM by dividing the average change by the SD of the change scores. We compared the ES and SRM for the CRIS with those of the measures used in our concurrent validity examination.
RESULTS
Descriptives
We recruited 74 eligible subjects into the study and tested them at visit 1. Of the subjects, 68 (92%) completed the study and 6 (8%) were lost to follow-up. Table 1 shows the characteristics of the subjects who completed the study as well as those who were lost to follow-up. Generally, those lost to follow-up had a slightly higher mean age, a longer mean time since deployment, and fewer ADL difficulties than those who completed the study. Of those who completed the study, 94.1 percent were male, 42.6 percent were married, and 76.5 percent identified themselves as white. CRIS subscale scores at the 3-month follow-up for those who completed the study were higher than scores at visit 1 for all subscales.
Reliability Analysis
We calculated ICCs using data from visit 1 and the 3-month follow-up for each of the CRIS subscale scores. The ICCs were 0.91, 0.90, and 0.90 for the Extent of Participation, Perceived Limitations, and Satisfaction with Participation CRIS subscales, respectively. Table 2 shows the MDC calculated for both the 90 and 95 percent confidence levels. Table 3 shows the Pearson product moment correlation for the CRIS subscales and the QOLS, CHART, SF-36V, and ADL measures. We correlated all CRIS subscales with QOLS, with the Satisfaction with Participation subscale the Table 1 . Characteristics of subjects completing study (n = 68) and those lost to 3-month follow-up (n = 6). Table 4 provides the mean ± SD and results of MANOVA tests on the CRIS for the groups of subjects with or without PTSD, with or without depression, or undergoing or not undergoing treatment for TBI on admission. The Wilks Lambda multivariate test of overall differences among groups with or without a PTSD diagnosis was statistically significant (p = 0.008). Further, univariate between-subjects tests showed that PTSD diagnosis was significantly related to the CRIS Extent of Participation (p = 0.004), Perceived Limitations (p = 0.01), and Satisfaction with Participation (p = 0.001) subscales. The Wilks Lambda multivariate test of overall differences among groups with or without a depression diagnosis was statistically significant (p = 0.02). Univariate between-subjects tests showed that diagnosis of depression was significantly related to the CRIS Extent of Participation (p = 0.045) and Satisfaction with Participation (p = 0.046) subscales, but not related to the Perceived Limitations subscale (p = 0.11). Lastly, the Wilks Lambda multivariate test of overall differences among groups with or without treatment for TBI was statistically significant (p = 0.03). Univariate between-subjects tests showed that TBI treatment was significantly related to the CRIS Extent of Participation (p = 0.02), Perceived Limitations (p = 0.02), and Satisfaction with Participation (p = 0.03) subscales. Figure 1 shows the histograms for the CRIS Extent of Participation, Perceived Limitations, and Satisfaction with Participation subscale scores at visit 1. Table 5 shows the percentages of scores within the 95 and 90 percent confidence level MDCs of the floor and ceiling effects. The ceiling effect using the MDC 90% was acceptable (<15%) for Extent of Participation and Perceived Limitations subscales, but was 16.2 percent for the Satisfaction with Participation subscale. The ceiling effect using MDC 95% was 22.1 percent for the Perceived Limitations subscale and 16.2 percent for the Satisfaction with Participation subscale. The percentage of subjects whose scores improved more than the MDC 95% (Figure 2) ranged from 17.4 to 23.2 percent for the three CRIS subscales. We noted no floor effects for any subscale using either MDC 90% or MDC 95%.
Concurrent and Discriminant Validity
Known-Group Validity
Responsiveness
Results of the paired t-tests and Bonferroni post hoc analyses showed that scores on all three CRIS subscales increased significantly between visit 1 and the 3-month follow-up (Extent of Participation: p = 0.002, Perceived Limitations: p = 0.002, and Satisfaction with Participation: p = 0.01). For a Bonferroni correction on three tests with a desired significance level of 0.05, significant p-values should be below 0.05/3 = 0.01.
Evaluation of ES and SRM (Table 6 ) showed a small effect between visit 1 and the 3-month follow-up. The magnitude of ES and SRM of the CRIS subscales were comparable in size to those of the other measures used for concurrent validation ( Table 7) .
DISCUSSION
Our results confirm that the CRIS subscales are reliable for this sample. The distribution of scores shows that there were minimal issues with floor or ceiling effects in this severely injured cohort (as gauged by the MDC 90% confidence levels). There was a small ceiling effect apparent in the Satisfaction with Participation subscale, which may, in future revision, benefit from the addition of more difficult Negative 55 ± 6 57 ± 8 58 ± 7 PTSD = posttraumatic stress disorder, SD = standard deviation, TBI = traumatic brain injury.
items to decrease the clustering of scores near the upper end of the scale range. The correlations that we observed between the CRIS and other measures were, for the most part, similar to those found in our pilot analyses. Results of concurrent validity analyses demonstrated that the CRIS was moderately to strongly associated with QOLS and SF-36V measuring social, emotional, and physical functioning and weakly associated with number of ADL difficulties. Our findings contrast with our earlier analyses that show a weak correlation between the CRIS subscales and the CHART Occupational Functioning subscale (the current study showed no relationship). Prior studies showed no relationship between the CHART Social Integration subscale and CRIS subscales, while we observed a weak relationship in the current study. These findings also differ slightly from our earlier analyses that showed only a weak association between the Satisfaction with Participation subscale and the PF-10. It is our hypothesis that the stronger association shown in this sample may be attributable to the younger age and more severe injuries of this cohort. It is possible that younger, previously highly fit persons (such as those military servicemembers in our sample) are less satisfied with participating in role functions with concomitant physical disabilities as compared with their elder counterparts who may have lower expectations for their physical functioning. We used Cohen's interpretation of magnitude of correlation size [26] in comparing the results of current and prior analyses. However, we recognize that other authors interpret the magnitude of correlation coefficients differently than Cohen. We observed that the CRIS was responsive to change over the course of this study, but that the magnitude of the observed effect was small. We found that SRM scores were slightly higher than ES scores. This finding indicates that the change scores and SD of change scores (used in calculating the SRM) were more homogenous than the change scores and SD of the visit 1 scores (used in calculating the ES).
The ESs and SRMs that we observed were comparable to those of other measures used for concurrent validation, indicating that overall the increase in social role function in this sample was present but small.
We were surprised at the relatively high visit 1 scores for this group of subjects as compared with the scores found in our earlier pilot work. This phenomenon may be attributable to the unique environment provided by the CFI and surrounding area of Fort Sam Houston and BAMC. This hypothesis is based on our data, but further study with a different study design would need to be conducted to test this hypothesis and reaffirm this observation. We believe that the presence of a "San Antonio effect" is plausible for several reasons related to services at the CFI and the environment at BAMC.
CFI rehabilitation services are comprehensive and focus on social reintegration. Services include fitting and training with upper-and lower-limb prosthetics, firearm training systems, functional capacity evaluations, swimming and wave pools, a driving simulator, community reintegration, and an ADL apartment for life skills training. The CFI community reintegration program was developed to provide patients with exposure to the community within a supportive, therapeutic, structured program. Individuals who participate in the community reintegration program may attend a variety of community outings, which are "graded" to provide progressive amounts of exposure to and interaction with the larger community outside of the CFI and BAMC. The first level outings provide socialization and exposure to the community through group trips to a restaurant and a movie. More complex outings are typically longer day or multiple-day excursions and involve more physical demanding activities such as adaptive sports, paintball and laser tag, and a firing range. The Fort Sam Houston and BAMC environment provides many supportive resources to soldiers and their families, which may facilitate their participation in society. For example, the Soldier Family Assistance Center offers 14 different services ranging from financial counseling, Army continuing education systems, and traumatic injury protection under servicemember group life insurance services to referral to VA services. At Fort Sam Houston, Army Community Support offers several classes on topics such as anger management, communication and leadership skills, and healthy relationships. The Warrior Family Support Center is available for families of servicemembers from OIF and OEF. This center provides emotional support, assists families with answering questions, and provides up to 48 monthly events in the military and civilian community [36] .
Our estimates of ES and SRM should be interpreted cautiously for several reasons. First, our subject pool was very heterogeneous. The length of time from injury to beginning of treatment at the CFI varied considerably among our subjects, and the length of time from beginning CFI treatment to participation in visit 1 assessment also varied, with few subjects assessed within 1 month of beginning treatment at the CFI. Furthermore, we made no attempts to control for the types of interventions delivered or to assess the content of the intervention program. Nor did we have a criterion measure to use to assess "improved" community reintegration status. Thus, it is not possible to use this data to assess the responsiveness of the CRIS to the specific treatment rendered at the CFI.
Another limitation of the current study is that we calculated summary CRIS scores for each of the subscales by summing the scores for all completed items and dividing by the number of items completed. Some CRIS items were answered only by those respondents who were working or parenting young children. Respondents who were not working or who did not have children marked such questions as not applicable. Of the respondents, 32 percent (n = 22) answered at least one of the parenting questions and 47 percent (n = 32) answered at least one of the work questions. Thus, the summary scores used varying numbers of items, with those who were not working or parenting answering fewer questions. We recognize that this may have influenced our findings. Therefore, we undertook a sensitivity analysis to explore the effect of removing the work and parenting questions. We recalculated the summary score for the core items in each subscale, which were completed by all respondents. We recalculated the ICC values of each of the revised CRIS subscales, examined correlations between the scores of the revised CRIS subscales and other measures, and examined construct validity by performing analyses of variance (ANOVAs) on known groups. Overall, the means ± SDs of the complete CRIS subscales and the revised CRIS subscales (constructed from core items only) were comparable with mean ± SD values of 54 ± 6, 56 ± 8, and 57 ± 7 for the CRIS Extent of Participation, Perceived Limitations, and Satisfaction with Participation subscales, respectively. Furthermore, ICCs of the revised CRIS subscales were comparable with those of the original full scales (0.92, 0.89, and 0.91 for the CRIS Extent of Participation, Perceived Limitations, and Satisfaction with Participation subscales, respectively). The significance and magnitude of correlations between the core item subscales and other measures (concurrent validation) was largely unchanged. Lastly, the findings from the ANOVAs were also similar. Because the inclusion of the working and parenting items did not bias the results of the current study, we scored the CRIS as originally described. We are unsure whether the results that we observed would generalize to other samples, and thus we recommend that those who use the CRIS in the future explore the effect of skipped questions on overall measure scoring.
CONCLUSIONS
The CRIS exhibited excellent test-retest reliability as well as strong concurrent and known-group validity. We found that the CRIS was equally or more responsive to change as other measures of quality of life and role function. Together, these results demonstrate that the CRIS is a psychometrically sound choice for measurement of community reintegration in severely wounded combat veterans. Measurement of community integration is important in promoting the development of treatments that target enhanced community integration, assessing such treatments, documenting program effectiveness, and tracking population health in terms of involvement with (vs disengagement from) adult life roles. Further analyses are needed to examine responsiveness of the measure over an episode of rehabilitative care.
